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General. Unless otherwise stated, reactions were performed under a nitrogen atmosphere using freshly dried 
solvents. Tetrahydrofuran (THF) was dried either by distillation from sodium/benzophenone or by passing 
through activated alumina columns. Methylene chloride (CH2Cl2), diethyl ether (Et2O), and acetonitrile 
(MeCN) were dried by passing through activated alumina columns. Dimethylformamide (DMF) was dried over 
activated molecular sieves, and MeOH was distilled over magnesium oxide. All other commercially obtained 
reagents were used as received.  All reactions were monitored by thin-layer chromatography using EMD/Merck 
silica gel 60 F254 pre-coated plates (0.25 mm).  Flash chromatography was performed with indicated solvents 
using silica gel (partical size 0.032-0.063) purchased from Silicycle. Microwave experiments were performed 
using a Biotage Initiator® microwave reactor. 1H NMR specta were recorded at 500 MHz or 400 MHz using a 
Bruker AM-500, Bruker Avance DPX-500 or Bruker AM-400 instrument. 13C NMR spectra were recorded at 
126 MHz or 100 MHz using a Bruker AM-500, Bruker Avance DPX-500 or Bruker AM-400 instrument. 
Chemical shifts are reported relative to internal chloroform (1H, δ = 7.26, 13C, δ = 77.1), dimethyl sulfoxide (1H, 
δ = 2.50, 13C, δ = 40.3), methanol (1H, δ = 3.31, 13C, δ = 49.2) or methylene chloride (1H, δ = 5.32, 13C, δ = 
54.0) as indicated. Infrared spectra were recorded on a Midac M-1200 FTIR. Melting points were obtained on a 
Gallenkamp variable temperature melting point apparatus and are uncorrected. Low-resolution mass spectra 
were acquired on a Waters Micromass® ZQ instrument using electrospray ionization (EI). High-resolution mass 
spectra were acquired at the University of Illinois Mass Spectrometry Center. 
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 To a solution of enone 5 (2.50 g, 8.40 mmol) dissolved in 42 mL DMF was added 2,6-lutidine (5.87 mL, 
50.0 mmol). The solution was cooled to 0 °C while stirring under N2 and TIPSOTf (6.77 mL, 25.0 mmol) was 
added over 5 min. The reaction mixture was warmed to room temperature and stirred for 1½ h, then quenched 
by addition of 100 mL saturated aqueous NaHCO3 and diluted with Et2O. The aqueous layer was partitioned 
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with Et2O (500 mL total) and combined ethereal extracts were washed once with brine, then dried over MgSO4. 
Filtration was followed by concentration under reduced pressure, and the crude material was purified by silica 
gel chromatography (gradient elution, 10→50% EtOAc/Hexanes) to give 3.30 g (87% yield) of S1 as a white 
solid. FTIR (NaCl/thin film): 3264, 3104, 2943, 2866, 1725, 1598, 1489, 1463, 1352, 1248, 1152, 1096, 1068, 
882, 753, 734, 682 cm-1; 1H NMR (500 MHz, CDCl3) δ 9.33 (brs, 1H), 7.28 (t, J = 8.0 Hz, 1H), 7.23 (d, J = 8.0 
Hz, 1H), 7.11 (t, J = 7.5 Hz, 1H), 6.88 (d, J = 8.0 Hz, 1H), 6.82 (dd, J = 10.0, 4.0 Hz, 1H), 6.28 (dd, J = 10.0, 
1.5, 1H), 4.52 (d, J = 4.0 Hz, 1H), 3.67 (dd, J = 8.5, 4.5 Hz, 1H), 2.76 (ddd, J = 8.5, 4.0, 1.5 Hz, 1 H), 1.24 (s, 
3H), 1.15 (septet, J = 7.5 Hz, 3 H), 1.02 (m, 18H), 0.91 (s, 3H);  13C NMR (126 MHz, CDCl3) δ 194.7, 153.0, 
146.2, 135.1, 129.7, 129.1, 124.6, 123.2, 119.5, 115.0, 88.5, 69.5, 50.1, 43.6, 39.4, 26.7, 19.8, 18.1, 18.1, 12.5; 
HRMS (ES+) calc’d for C26H38NO4Si [M+H]+ 456.2570, found 456.2570. 
Preparation of enol triflate 10. 
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 To a solution of enone S1 (6.00 g, 13.2 mmol) in 50 mL THF cooled to -78 °C was added LHMDS (1.0 
M solution in THF, 14.50 mL, 14.50 mmol) and the reaction was stirred under N2 for 20 min before addition of 
L-selectride (1.0 M solution in THF, 15.84 mL, 15.84 mmol). After stirring 2 h with slow warming from -78 °C 
to -60 °C, a solution of Tf2NPh (9.42 g, 26.40 mmol) in 20 mL of THF was added via cannula and the reaction 
mixture was gradually warmed to room temperature and stirred for an additional 4 h. The reaction was 
quenched by addition of saturated aqueous NaHCO3 and the aqueous layer was partitioned with a total of 600 
mL EtOAc. The combined EtOAc extracts were washed once with brine, dried over MgSO4, filtered, and 
concentrated under reduced pressure. The crude residue was purified silica gel chromatography (gradient 
elution, 5→40% EtOAc/Hexanes) to give 6.70 g (89% yield) of 10 as a white solid. FTIR (NaCl/thin film): 
3260, 3103, 2945, 2868, 2253, 1725, 1598, 1491, 1465, 1420, 1350, 1247, 1210, 1144, 1066, 884, 754, 731, 683 
cm-1; 1H NMR (500 MHz, CDCl3) δ 9.39 (s, 1H), 7.27 (m, 2H), 7.11 (t, J = 8.0 Hz, 1H), 6.89 (d, J = 8.0 Hz, 
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1H), 6.01 (t, J = 4.5 Hz, 1H), 4.85 (s, 1H), 3.59 (dd, J = 10.0, 2.5 Hz, 1H), 2.54 (ddd, J = 18.0, 8.5, 4.5 Hz, 1H), 
2.46 (m, 1H), 2.31 (ddd, J = 10.0, 8.5, 4.5 Hz, 1H), 1.87 (s, 3H), 1.06 (m, 3H), 1.03 (m, 18H), 0.74 (s, 3H); 13C 
NMR (126 MHz, CDCl3) δ 153.3, 150.2, 135.4, 129.5, 124.9, 123.0, 120.4, 118.2, 114.8, 88.1, 66.8, 47.3, 47.0, 
35.20, 27.1, 22.3, 18.4, 18.2, 12.8. HRMS (ES+) calc’d for C27H39NO6SiF3S [M+H]+ 590.2219, found 590.2222 
Preparation of ester 11. 
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In a 500 mL flask, powdered molecular sieves (1.0 g) were flame-dried in vacuo. After cooling to room 
temperature, vinyl triflate 10 (6.70 g, 11.30 mmol) was added followed by DMF (40 mL) and MeOH (10 mL, 
247 mmol). The resulting mixture was stirred vigorously under N2 for 30 min, after which time DIPEA (7.88 
mL, 45.2 mmol), dppf (537 mg, 0.966 mmol) and Pd2(dba)3•CHCl3 (500 mg, 0.483 mmol) were added 
sequentially. The flask was fitted with a reflux condenser and the orange mixture was purged with CO for 5 
min, then heated to 60 °C under a CO atmosphere for 1½ h.  The reaction was cooled to room temperature, 
diluted with Et2O (100 mL) and filtered through Celite. The sieves were washed several times with Et2O, and 
the filtrate was washed with 150 mL of water. The aqueous layer was back-extracted with several portions of 
Et2O (500 mL total) and the ethereal extracts were washed once with brine and dried over MgSO4. Filtration 
was followed by concentration under reduced pressure, and the crude brown residue was purified by silica gel 
chromatography (gradient elution, 0→30% EtOAc/Hexanes) to give 3.90 g (69% yield) of 11 as a white 
powder. FTIR (NaCl/thin film): 3269, 2944, 2865, 1722, 1597, 1488, 1463, 1348, 1255, 1060, 915, 882, 752, 
737, 681 cm-1; 1H NMR (400 MHz, CDCl3) δ 8.84 (s, 1H), 7.28 (m, 3H), 7.09 (t, J = 7.6 Hz, 1H), 6.78 (d, J = 
7.6 Hz, 1H), 5.11 (d, J = 2.0 Hz, 1H), 3.79 (s, 3H) 3.68 (dd, J = 9.6, 2.0 Hz, 1H), 2.54 (ddd, J = 18.0, 8.4, 2.8 
Hz, 1H), 2.36 (m, 2H), 1.05 (m, 24H), 0.66 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 153.3, 141.3, 135.5, 135.5, 
129.1, 125.0, 122.8, 121.5, 114.4, 87.5, 51.7, 46.1, 44.2, 36.6, 28.1, 23.2, 19.2, 18.3, 18.2, 12.6; HRMS (ES+) 
calc’d for C28H42NO5Si [M+H]+ 500.2832, found 500.2853. 
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Preparation of alcohol 12. 
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 In a 500 mL flask fitted with a CaCl2 drying tube, CeCl3•7H2O (17.40 g, 46.80 mmol) was 
heated to 120 °C in vacuo for 12 h, then cooled to room temperature under N2. The flask was quickly fitted with 
a septum, 50 mL of THF was added, and the resulting slurry was stirred vigorously for 1 hour at room 
temperature. A solution of ester 11 (3.90 g, 7.80 mmol) in 15 mL THF was added via cannula (rinsed with 5 mL 
THF) and the mixture was stirred for 30 min at room temperature before it was cooled to -40 °C. To the cooled 
solution was added 18.20 mL of MeMgBr (3.0 M solution in Et2O, 54.6 mmol) and stirring was continued for 
20 min at -40 °C followed by 10 min stirring at 0 °C. The reaction was poured into ice and diluted with Et2O 
(200 mL). The aqueous layer was partitioned several times with Et2O (500 mL total), and the combined Et2O 
extracts were washed twice with saturated aqueous NaHCO3, once with brine, and dried over MgSO4. Filtration 
was followed by removal of solvent under reduced pressure, and the crude residue was purified by silica gel 
chromatography (gradient elution, 0→30% EtOAc/Hexanes) to give 3.75 g (96% yield) as a white powder. 
FTIR (NaCl/thin film): 3257, 2942, 2866, 1719, 1597, 1488, 1463, 1370, 1349, 1255, 1078, 1054, 910, 883, 
752, 733, 679 cm-1; 1H NMR (400 MHz, CDCl3) δ 8.81 (s, 1H), 7.24 (m, 2H), 7.12 (dt, J = 7.6, 1.2 Hz, 1H), 
6.77 (dd, J = 7.2, 1.2 Hz, 1H), 6.06 (d, J = 5.6 Hz, 1H), 5.05 (d, J = 1.6 Hz, 1H), 3.64 (dd, J = 10.0, 2.4 Hz, 1H), 
2.86 (brs, 1H), 2.43 (ddd, J = 16.4, 7.6, 2.4, 1H), 2.27 (dd, J = 10.0, 7.2 Hz, 1H), 2.15 (dd, J = 16.4, 7.6 Hz, 
1H), 1.57 (s, 3H), 1.42 (s, 3H), 1.08 (m, 24H), 0.61 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 153.7, 148.0, 135.1, 
129.1, 125.0, 123.1, 123.0, 121.9, 114.5, 87.8, 72.2, 63.0, 45.9, 44.1, 37.2, 29.8, 29.3, 28.5, 22.1, 19.2, 18.6, 
18.5, 13.5; HRMS (ES+) calc’d for C29H45NO4SiNa [M+Na]+ 500.3016, found 522.3016. 
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Preparation of chloro-ketone 13.  
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To a vigorously stirring solution of alcohol 12 (0.80 g, 1.60 mmol) dissolved in 80 mL MeCN and 14 
mL CH2Cl2 was added CeCl3•7H2O (1.26 g, 3.52 mmol) while stirring in a flask open to air. The mixture was 
cooled to -5 °C and aqueous NaOCl (diluted to ~0.1 M from commercial Clorox® (~0.84M), 19.0 mL, 19.0 
mmol) was added dropwise over 5 min. The reaction temperature was maintained at -5 °C for 30 min, after 
which time TLC indicated the reaction was not complete and additional NaOCl was added (2 x 7.0 mL, 14.0 
mmol total) and stirring continued for 1½ h total. The reaction was quenched with saturated aqueous Na2S2O3 
and diluted with 150 mL EtOAc. The aqueous layer was partitioned with EtOAc (300 mL total), and the 
combined EtOAc extracts were washed once with saturated aqueous NaHCO3, brine, and dried over MgSO4. 
Filtration was followed by concentration under reduced pressure, and the residue was purified by silica gel 
chromatography (gradient elution, 0→30% EtOAc/Hexanes) to give 0.667 g (78% yield) of 13 as a white foam. 
FTIR (NaCl/thin film): 3258, 3166, 3103, 2945, 2866, 1719, 1598, 1463, 1353, 1260, 1118, 1054, 911, 883, 
734, 680 cm-1; 1H NMR (400 MHz, CDCl3) δ 9.19 (m, 1H), 7.25 (m, 2H), 7.07 (t, J  =7.6 Hz, 1H), 6.87 (d, J = 
7.6 Hz, 1H), 5.45 (d, J = 8.8 Hz, 1H), 3.87 (dd, J =12.0, 4.0 Hz, 1H), 2.53 (m, 1H), 2.33 (s, 3H), 2.03 (m, 2H), 
1.48 (s, 3H), 1.25 (s, 3H), 0.87 (m, 22H), 0.76 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 208.5, 153.0, 134.9, 
129.4, 125.5, 122.8, 120.7, 114.4, 89.0, 69.3, 62.6, 57.6, 46.8, 42.0, 39.1, 31.0, 29.8, 27.1, 20.1, 19.2,18.5, 18.4, 
13.8; HRMS (ES+) calc’d for C29H45NO4SiCl [M+H] 534.2806, found 534.2820. 
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Preparation of ketone S2.  
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 To a solution of TIPS ether 13 (1.2 g, 2.25 mmol) dissolved in 120 mL MeCN in a 250 mL plastic 
nalgene screw-top bottle was added 1.94 mL of aqueous H2SiF6 (~20% wt solution, 2.70 mmol). The bottle cap 
was screwed tight and the reaction mixture was heated to 65 °C for 10 h. To the cooled reaction was added 200 
mL EtOAc, and 100 mL saturated aqueous NaHCO3. The aqueous wash was partitioned several times with 
EtOAc (400 mL total), and the combined EtOAc extracts were washed with brine, dried over MgSO4, filtered 
and concentrated under reduced pressure. The crude solid was routinely used without further purification, 
however analytically pure S2 could be obtained by silica gel chromatography (gradient elution, 1→6% 
MeOH/CH2Cl2). FTIR (KBr pellet): 3218, 3143, 2964, 2944, 2921, 1708, 1690, 1595, 1490, 1462, 1347, 1262, 
1169, 1060, 1016, 921, 750, 641, 556 cm-1; Melting point: 224 (decomposition); 1H NMR (500 MHz, DMSO-
d6) δ 10.17 (s, 1H), 7.45 (d, J = 7.5 Hz, 1H), 7.26 (dt, J = 7.5, 1.0 Hz, 1H), 7.08 (dt, J = 7.5, 1.0 Hz, 1H), 6.88 
(dd, J = 7.5, 1.0 Hz, 1H), 4.96 (dd, J = 10.0, 6.0 Hz, 1H), 4.75 (d, J = 6.0 Hz, 1H), 4.02 (dd, J = 11.5, 4.5 Hz, 
1H), 3.05 (dd, J = 10.0, 10.0 Hz, 1H), 2.23 (m, 4H), 2.06 (m, 1H), 1.90 (ddd, 12.5, 6.5, 5.0 Hz, 1H), 1.27 (s, 
3H), 1.16 (s, 3H), 0.60 (s, 3H); 13C NMR (126 MHz, DMSO-d6) δ: 209.3, 151.2, 135.7, 128.7, 125.4, 122.0, 
121.7, 113.6, 85.9, 66.3, 63.1, 56.1, 46.1, 36.6, 29.8, 29.3, 26.6, 19.4, 17.5; LRMS (ES+) calc’d for 
C20H24ClNO4Na [M+Na]+ 400.13, found 400.12. 
Preparation of diol 14. 
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 To a solution of Me4NHB(OAc)3 (4.16 g, 15.84 mmol) in 8 mL of MeCN was added 8 mL of glacial 
AcOH under N2, and the resulting solution was stirred 30 min at room temperature, after which time it was 
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added via cannula to a stirring suspension of crude ketone S2 (~2.25 mmol) dissolved in 8.0 mL MeCN. The 
reaction mixture was stirred for 3 h at room temperature then quenched by addition of 25 mL Rochelle’s salt 
solution and dilution with EtOAc. The resulting biphasic mixture was stirred vigorously for 1 hr before the 
aqueous layer was partitioned with a total of 400 mL EtOAc. The combined EtOAc extracts were rinsed once 
with saturated aqueous NaHCO3, and the aqueous wash was back extracted with EtOAc (2 x 50 mL). The 
EtOAc extracts were washed once more with saturated aqueous NaHCO3, once with brine and dried over 
MgSO4. Filtration was followed by concentration under reduced pressure, and the crude solid was purified by 
silica gel chromatography (gradient elution, 1→6% MeOH/CH2Cl2) to give 0.705g (82% yield over 2 steps) of 
14 as a white powder. Solid 14 could be recrystallized from CDCl3 to give crystals suitable for single crystal x-
ray diffraction. FTIR (NaCl/thin film): 3390, 3251, 2961, 1715, 1597, 1491, 1461, 1355, 1255, 1071, 1042, 909, 
755, 734 cm-1; melting point: 211-212 °C (decomposition); 1H NMR (500 MHz, MeOH-d4:C6D6, 6:1) δ 7.45 (d, 
J = 7.5 Hz, 1H), 7.29 (dd, J = 7.5, 1.5 Hz, 1H), 7.16 (dd, J = 7.5, 1.5 Hz, 1H), 6.89 (dd, J = 8.0, 0.5 Hz, 1H), 
4.98 (d, J = 11.0 Hz, 1H), 4.12 (dd,  J = 10.5, 4.5 Hz, 1H), 4.04 (q, J = 6.5 Hz, 1H), 3.10 (dd, J = 10.5, 10.5 Hz, 
1H), 2.24 (m, 1H), 2.15 (m, 1H), 1.93 (ddd, J = 13.0, 8.5, 4.5 Hz, 1H), 1.50 (d, J =6.5, 3H), 1.35 (s, 3H), 1.18 
(s, 3H), 0.60 (s, 3H); 13C NMR (126 MHz, MeOH-d4:C6D6, 6:1) δ 154.6, 136.8, 130.0, 125.9, 124.2, 123.9, 
115.0, 86.9, 74.8, 67.8, 66.5, 48.4, 45.9, 42.7, 38.0, 30.1, 27.5, 21.4, 19.9, 18.5; LRMS (ES+) calc’d for 
C20H26ClNO4Na [M+Na]+ 402.14, found 402.14. 
Preparation of alcohol S3. 
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 To a stirring suspension of diol 14 (230 mg, 0.605 mmol) in 4 mL of CH2Cl2 and 2 mL C6H6 under N2 
was added a solution of Martin sulfurane (1.22 g, 1.81 mmol) in 4 mL benzene (note: Martin sulfurane was 
weighed and stored in a glove box to preserve the integrity of the reagent). The resulting yellow solution was 
stirred 20 min at room temperature, and then quenched with 10 mL of 0.5 M NaOH. The aqueous layer was 
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partitioned with 400 mL total of EtOAc, and the combined EtOAc extracts were washed once with brine, dried 
over MgSO4, and concentrated under reduced pressure. The crude oil was purified by silica gel chromatography 
(gradient elution, 10→70% EtOAc/Hexanes) to give 180 mg (82% yield) of S3 as a fine white powder. FTIR 
(NaCl/thin film): 3422, 3245, 3096, 2960, 2931, 1719, 1598, 1492, 1461, 1355, 1260, 1064, 912, 754, 733 cm-1; 
1H NMR (500 MHz, CDCl3) δ 9.30 (s, 1H), 7.28 (d, J = 7.5 Hz, 1H), 7.23 (t, J = 7.5 Hz, 1H), 7.12 (t, J = 7.5 
Hz, 1H), 6.87 (d, J = 8.0 Hz, 1H), 6.12 (dd, J = 17.5, 10.5 Hz, 1H), 5.27 (d, J = 11.5 Hz, 1H), 5.17 (d, J = 17.5 
Hz, 1H), 4.62 (dd, J = 10.5, 3.5 Hz, 1H), 3.86 (dd, J = 11.0, 4.5 Hz, 1H), 3.04 (dd, J = 10.0, 9.5 Hz, 1H), 2.17 
(m, 2H), 2.10 (d, J = 3.5 Hz, 1H), 1.94 (m, 1H), 1.36 (s, 3H), 1.21 (s, 3H) 0.65 (s, 3H); 13C NMR (126 MHz, 
CDCl3) δ 153.5, 141.8, 135.0, 129.3, 124.5, 123.5, 122.0, 114.6, 114.5, 86.5, 69.5, 65.4, 47.7, 46.2, 40.7, 37.5, 
28.6, 27.4, 20.8, 17.0; HRMS (ES+) calc’d for C20H25ClNO3 [M+H]+ 362.1523, found 362.1521. 
Preparation of ketone 4. 
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 To a stirring solution of S3 (484 mg, 1.33 mmol) in 12 mL of CH2Cl2 was added Dess-Martin 
periodinane (1.35 g, 3.18 mmol) at room temperature. The resulting solution was stirred 1.5 h, after which time 
12 mL saturated Na2S2O3 was added and the mixture was stirred until both layers were clear. Saturated 
NaHCO3 was added and the aqueous layers were partitioned with 400 mL total of CH2Cl2. The combined 
CH2Cl2 extracts were washed once with brine, dried over MgSO4, and concentrated under reduced pressure. The 
crude solid was purified by silica gel chromatography (gradient elution, 10→40% EtOAC/Hexanes) to give 460 
mg of 4 (95% yield) as a white powder. FTIR (NaCl/thin film): 3244, 3160, 3100, 2958, 2921, 2852, 1725, 
1597, 1492, 1375, 1351, 1261, 1055, 1012, 760, 726 cm-1; 1H NMR (400 MHz, CD2Cl2) δ 7.82 (s, 1H), 7.29 (t, 
J = 7.6 Hz, 1H), 7.26 (d, J = 7.6 Hz, 1H), 7.11 (t, J = 7.6 Hz, 1H), 6.77 (d, J = 8.0 Hz, 1H), 6.37 (dd, J = 17.2, 
10.8 Hz, 1H), 5.35 (d, J = 10.8 Hz, 1H), 5.28 (d, J = 17.2 Hz, 1H), 4.12 (dd, J = 13.2, 2.4 Hz, 1H), 3.83 (d, J = 
8.0 Hz, 1H), 2.89 (m, 1H), 2.33 (m, 2H), 1.40 (s, 3H), 1.23 (s, 3H), 0.86 (s, 3H); 13C NMR (100 MHz, CD2Cl2) 
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δ: 208.1, 152.1, 135.6, 135.1, 130.2, 126.4, 123.5, 119.4, 118.1, 114.7, 94.2, 65.3, 57.8, 48.0, 44.8, 39.7, 31.7, 
27.0, 22.3, 18.5. HRMS (ES+) calc’d for C20H23ClNO3 [M+H]+ 360.1366, found 360.1374. 
General procedure for preparation of SmI2 solution in THF. 
 In 50 mL round bottomed flask, finely ground samarium (Strem, 0.650 g, 4.32 mmol) was quickly 
flame-dried in vacuo. Once cooled, 25 mL of dry, deoxygenated THF was added while under N2 followed by 
addition of solid diiodoethane (0.700 g, 2.48 mmol) with vigorous stirring (Note: diiodoethane should be a 
fluffy white solid. Brown/tan colored diiodoethane can be purified by washing an ethereal solution with 
aqueous saturated Na2S2O3 followed by drying over MgSO4, filtration, concentration, and drying in vacuo). 
After about 5 min of stirring at room temperature, the mixture became a dark green-blue color, and stirring was 
continued for 3 h at room temperature.  The deep blue solution (~0.1 M in SmI2) was allowed to settle for at 
least 10 min prior to use. 
Preparation of oxindole 2.  
CH3
CH3
H
O
N
H
H
O
O
ClH3C
4
1) DBU, then 
COCl2, Et3N
2) SmI2, LiCl, 
t-BuOH, THF, 
-78 °C
78% yield
CH3
CH3
O
H
N
H
O
Cl
H3C
H
2  
 To a stirring solution of ketone 4 (35 mg, 0.097 mmol) in 0.7 mL THF under N2 was added DBU (7 µL, 
0.047 mmol). The resulting orange solution was stirred 4 h at room temperature, at which time TLC indicated 
complete conversion to the aniline. The solution was cooled to 0 °C and addition of Et3N (82 µL, 0.584 mmol) 
was followed by phosgene addition (287 µL of ~20% soln in PhMe, 0.584 mmol). The mixture was warmed to 
room temperature over 30 min and concentrated in vacuo to approximately one third the original volume. The 
amine salts were suspended in dry Et2O (2 mL), filtered in vacuo over Celite (mixture transferred to a fritted 
filter containing Celite fitted with a rubber septa via Teflon cannula), and rinsed with a total of 25 mL dry Et2O. 
The filtrate was concentrated under reduced pressure, the residue was azeotroped with benzene (2 x 2 mL), and 
further dried in vacuo for 2 h. The yellow oil was dissolved in 0.5 mL THF, cooled to -78 °C while under N2, 
and t-BuOH (9 µL, 0.097 mmol) was added. Meanwhile, in a separate flask, LiCl (65 mg, 1.55 mmol) was 
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rapidly flame-dried in vacuo. Once cooled, freshly prepared SmI2 (3.88 mL of ~0.1M soln, 0.388 mmol) was 
added rapidly and the resulting emerald green mixture was stirred 10 min under N2 (note: SmCl2 is only 
sparingly soluble in THF, therefore it should not be prepared and stored, but instead used immediately). The 
preformed mixture of SmI2/LiCl was added dropwise via Teflon cannula to the cooled solution of the isocyanate 
and stirred 15 min at -78 °C. If the reaction was not complete, additional SmI2/LiCl solution was added in 1 
equivalent portions until TLC indicated no remaining isocyanate. The reaction was quenched by treating with 
O2 at -78 °C followed by addition of saturated Na2S2O3 and dilution with EtOAc. The aqueous layer was 
partitioned with of EtOAc (50 mL total), and the combined organic extracts were washed once with saturated 
Na2S2O3, once with brine, dried over MgSO4, filtered and concentrated under reduced pressure. The crude 
yellow oil was purified by silica gel chromatography (gradient elution, 10→30% EtOAc/Hexanes) to give 25 
mg of 2 (75% yield) as a white powder. Attempts to recrystallize from CH2Cl2/MeOH provided a single crystal 
suitable for x-ray diffraction. FTIR (NaCl/thin film): 3250, 3092, 2965, 2934, 2250, 1703, 1698, 1619, 1469, 
1370, 1334, 1297, 1212, 1143, 1076, 1016, 911, 735 cm-1; 1H NMR (500 MHz, CDCl3) δ 8.09 (brs, 1H), 7.19 (t, 
J = 7.5 Hz, 1H), 7.07 (d, J = 7.5, 1H), 6.97 (t, J = 7.5 Hz, 1H), 6.81 (d, J = 7.5 Hz, 1H), 6.21 (dd, J = 17.5, 10.5 
Hz, 1H), 5.53 (d, J = 17.5 Hz, 1H), 5.50 (d, J = 10 Hz, 1H), 4.20 (dd, J = 9.5, 7.0, 1H), 3.43 (m, 2H), 2.23 (m, 
2H), 1.41 (s, 3H), 1.11 (s, 3H), 1.04 (s, 3H). 13C NMR (126 MHz, CDCl3) δ 208.7, 180.5, 141.3, 134.9, 128.9, 
128.5, 125.2, 121.4, 119.2, 109.6, 63.2, 58.2, 57.2, 46.1, 44.2, 38.9, 28.9, 25.1, 24.3, 23.2; HRMS (ES+) calc’d 
for C20H23ClNO2 [M+H]+ 344.1417, found 344.1412. 
Preparation of enone S4.  
S4
CH3
CH3
H
O
N
H
H
O
O
ClH3C
92% yield, CH3
CH3
O
H
Cl
H3C
NHBoc
(Boc)2O, CH2Cl2
    DMAP, DBU
 
 To a stirring suspension of 4 (140 mg, 0.389 mmol) in 3 mL of CH2Cl2 under N2 was added (Boc)2O 
(100 µL, 0.428 mmol) followed by sequential addition of DMAP (2 mg, 0.016mmol) and Et3N (0.272 mL, 1.94 
mmol). The resulting yellow solution was stirred 30 min, at which time TLC indicated consumption of starting 
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material and DBU (33 µL, 0.194 mmol) was added. Stirring was continued at room temperature for 3 h, then the 
reaction was diluted with CH2Cl2 and 10 mL of H2O was added. The aqueous layer was partitioned with a total 
of 60 mL CH2Cl2, and the combined CH2Cl2 extracts were washed once with brine, dried over MgSO4, and 
concentrated under reduced pressure. The crude orange oil was purified by silica gel chromatography (gradient 
elution, 0→30% Et2O/Hexanes) to give 150 mg (93% yield) of S4 as a yellow oil. FTIR (NaCl/thin film): 3338, 
2977, 2929, 1725, 1672, 1584, 1523, 1446, 1367, 1247, 1159, 1050, 1024, 754 cm-1. 1H NMR (500 MHz, 
CDCl3) δ 9.22 (s, 1H), 7.85 (d, J = 8.5 Hz, 1H), 7.36 (m, 2H), 7.05 (dt, J = 7.5, 1.0 Hz, 1H), 6.06 (dd, J = 17.5, 
11.0 Hz, 1H), 5.19 (d, J = 11.0 Hz, 1H), 4.94 (d, J = 17.5 Hz, 1H), 4.31 (dd, J = 11.5, 4.0 Hz, 1H), 2.77 (dd, J = 
11.5, 6.0 Hz, 1H), 2.30 (m, 2H), 1.55 (s, 3H), 1.504 (s, 9H), 1.45 (s, 3H), 1.24 (s, 3H); 13C NMR (126 MHz, 
CDCl3) δ 197.8, 156.6, 154.2, 138.4, 137.0, 132.8, 130.8, 128.3, 125.0, 124.9, 123.4, 118.1, 79.9, 65.5, 58.7, 
49.8, 48.8, 32.9, 28.5, 25.2, 22.8, 21.0; HRMS (ES+) calc’d for C24H31ClNO3 [M+H]+ 416.1992, found 
416.1992. 
Preparation of methyl oxime 15.  
15
83% yield CH3
CH3
N
H
Cl
H3C
NHBoc
OMe
MeONH2•HCl, 
pyridine
S4
CH3
CH3
O
H
Cl
H3C
NHBoc
 
To a glass microwave vessel containing S4 (82 mg, 0.197 mmol) was added MeONH2•HCl (248 mg, 
2.96 mmol) followed by 3 mL pyridine. The vessel was equipped with a stir bar, sealed, and heated to 65 °C 
(high irradiation setting) for 2.5 h. The resulting clear solution was diluted with Et2O and white solid 
precipitated. The solid was filtered through celite and washed with a total of 75 mL Et2O, and the combined 
filtrate was concentrated under reduced pressure. The crude oil was purified by silica gel chromatography 
(gradient elution, 0→15% Et2O/Hexanes) to give 73 mg (83% yield) of 15 as a colorless oil. FTIR (NaCl/thin 
film): 3493, 3397, 2966, 2934, 1728, 1580, 1517, 1446, 1366, 1302, 1241, 1158, 1050, 908, 752, 735 cm-1; 1H 
NMR (400 MHz, CDCl3) δ 7.90 (d, J = 8.0 Hz, 1H), 7.26 (m, 1H), 7.22 (brs, 1H), 6.99 (m, 2H), 6.26 (dd, J = 
17.6, 10.8 Hz, 1H), 5.24 (d, J = 11.2 Hz, 1H), 5.09 (d, J = 17.6 Hz, 1H), 4.09 (dd, J = 9.2, 4.0 Hz, 1H), 3.62 (s, 
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3H), 2.64 (dd, J = 10.0, 7.6 Hz, 1H), 2.30 (ddd, J = 13.2, 7.6, 4.0 Hz, 1H), 2.13 (ddd, J = 13.6, 10.0, 9.6 Hz, 
1H), 1.50 (s, 9H), 1.46 (s, 3H), 1.31 (s, 3H), 1.16 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 153.4, 153.4, 151.1, 
139.3, 136.1, 132.2, 128.6, 127.4, 125.8, 122.5, 121.0, 116.6, 80.1, 67.5, 61.7, 49.8, 49.6, 48.1, 33.2, 28.6, 26.2, 
22.4, 20.9; HRMS (ES+) calc’d for C25H34ClN2O3 [M+H]+ 445.2273, found 445.2273. 
Preparation of methoxyl amine S5.  
15
CH3
CH3
HN
H
Cl
H3C
NHBoc
OMe
S5
CH3
CH3
N
H
Cl
H3C
NHBoc
OMe
NaBH3CN, 
AcOH
69% yield
 
To a solution of 15 (58 mg, 0.131 mmol) in 1 mL DCE under N2 was added glacial AcOH (80 µL, 1.31 
mmol) followed by NaBH3CN (83 mg, 1.31 mmol). After 1 hr of stirring at room temperature, additional 
NaBH3CN (10 mg, 0.159 mmol) and AcOH (10 µL, 0.167 mmol) were added and the mixture was stirred one 
additional hour. The reaction was quenched with H2O and diluted with EtOAc. The aqueous layer was 
partitioned with a total of 50 mL EtOAc and the combined organic layers were washed once with saturated 
aqueous NaHCO3, once with brine, and dried over MgSO4.  Filtration was followed by removal of the solvent 
under reduced pressure, and the crude colorless oil was purified by silica gel chromatography (gradient elution, 
0→20% Et2O/Hexanes) to give 40 mg (69% yield) of S5 as white foam. Note: this material is used immediately 
in the next step as it is unstable to long term storage. FTIR (NaCl/thin film): 3416, 2975, 2952, 2881, 2809, 
2250, 1728, 1579, 1516, 1446, 1367, 1304, 1240, 1160, 1047, 1023, 924, 753, 732 cm-1; 1H NMR (500 MHz, 
CDCl3) δ 7.77 (brs, 1H), 7.43 (brs, 1H), 7.25 (m, 1H), 7.03 (m, 2H), 5.94 (dd, J = 17.5, 11.0 Hz, 1H), 5.40 (d, J 
= 11.0 Hz, 1H), 5.23 (d, J =17.5 Hz, 1H), 5.21 (brs, 1H), 3.99 (dd, J = 12.4 Hz, 1H), 3.60 (s, 1H), 3.21 (s, 1H), 
2.40 (dd, J = 11.5, 6.5, 1H), 2.19 (ddd, J = 12.0, 6.5, 4.0 Hz, 1H), 2.03 (ddd, J = 12.0, 12.0, 12.5 Hz, 1H), 1.51 
(s, 9H), 1.46 (s, 3H), 1.19 (s, 3H), 1.16 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 153.5, 142.6, 141.2, 136.1, 
134.2, 128.3, 128.1, 123.2, 120.1, 80.0, 67.6, 66.5, 60.9, 48.9, 48.7, 34.3, 28.6, 26.5, 22.7, 21.0 (missing 2 
carbons); LRMS (ES+) calc’d for C25H36ClN2O3 [M+H]+ 447.24, found 447.26.   
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Preparation of methoxyamide 16. 
O
O
H
O
CH3
CH3
HN
H
Cl
H3C
NHBoc
OMe
CH3
CH3
N
H
Cl
H3C
NHBoc
OMe
S5
quantitative 
yield
O
16  
To a solution of S5 (54 mg, 0.121 mmol) in 6 mL of CH2Cl2 at under N2 was added 100 µL of acetic 
formic anhydride (prepared from heating 0.4 mL HCOOH and 0.8 mL of (CH3CO)2O to 65 °C for 45 min under 
N2). The resulting solution was stirred for 1 hour at room temperature, then concentrated under reduced 
pressure. The residue was purified by silica gel chromatography (gradient elution, 0→30% EtOAc/Hexanes) to 
give 58 mg (100% yield) of 16 as a colorless oil. Due to the rotational barrier around the C11-N bond, 1H NMR 
spectra shows two sets of broad peaks for 16 (see attached spectra). The material was generally used 
immediately in the subsequent reaction. LRMS (ES+) calc’d for C26H36ClN2O4 [M+H] 475.24, found 475.47. 
Preparation of formamide S6.  
CH3
CH3
N
H
H
Cl
H3C
NHBoc
H
O
S6
CH3
CH3
N
H
Cl
H3C
NHBoc
OMe
O
16
SmI2, THF
92% yield
 
 To a solution of 16  (58 mg, 0.127 mmol) in 0.5 mL of THF under N2 was added SmI2 (~0.1 M solution 
in THF, 3.0 mL, 0.30 mmol) at room temperature. After stirring 15 min, the deep blue solution turned yellow, 
however TLC indicated remaining starting material. Three additional 3.0 mL portions of SmI2 solution (1.20 
mmol total, ~10 equivalents) were added over 1 hour, at which time TLC indicated complete conversion. The 
reaction was quenched by addition of saturated aqueous Na2S2O3 and diluted with EtOAc. The aqueous layer 
was partitioned with a total of 75 mL of EtOAc, and the combined EtOAc extracts were washed once with 
brine, dried over MgSO4, filtered and concentrated under reduced pressure. The crude oil was purified by silica 
gel chromatography (gradient elution, 10→30% EtOAc/Hexanes) to give 52 mg of S6 (92% yield) as a 
colorless oil. FTIR (NaCl/thin film): 3418, 3311, 2967, 2874, 1726, 1691, 1579, 1515, 1445, 1366, 1241, 1158, 
1050, 923, 753, 731 cm-1; 1H NMR (500 MHz, CDCl3) δ 7.92 (d, J = 8.5 Hz, 1H), 7.81 (s, 1H), 7.26 (m, 1H), 
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6.99 (m, 2H), 6.61 (brs, 1H), 6.03 (dd, J = 17.5, 11.0 Hz, 1H), 5.51 (dd, J = 11.0, 1.5 Hz, 1H), 5.26 (dd, J = 
17.5, 1.5 Hz, 1H), 4.71 (d, J = 9.0 Hz, 1H), 4.04 (dd, J = 12.5, 4.0 Hz, 1H), 2.50 (ddd, J = 11.0, 7.0, 1.5 Hz, 
1H), 2.24 (ddd, J = 13.0, 7.0, 11.0 Hz, 1H), 2.08 (ddd, J = 13.0, 12.5, 11.0 Hz, 1H), 1.51 (s, 9H), 1.27 (s, 3H), 
1.22 (s, 3H), 1.21 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 160.8, 153.0, 143.5, 140.9, 136.2, 134.2, 128.8, 
128.4, 123.7, 122.8, 121.2, 120.4, 80.8, 66.2, 53.4, 49.5, 49.4, 47.2, 33.8, 28.5, 26.5, 22.7, 21.1; HRMS (ES+) 
calc’d for C25H34ClN2O3 [M+H]+ 445.2258, found 445.2270. The relative stereochemistry of the C11 
stereocenter was confirmed by several 1D nOe experiments. Selected nOe’s:  
Irradiated Proton Enhanced Proton 
(% enhancement) 
C15      C11 (1.09)   
      C14 up (2.20) 
      C13 (2.46) 
C13      C11 (3.47) 
      C14 up (2.90) 
      C19 (3.00) 
C11      C13 (3.51) 
      C15 (1.04) 
      C19 (3.50) 
 
Preparation of formamide 17.  
CH3
CH3
N
H
H
Cl
H3C
NHBoc
H
O
S6
CH3
CH3
N
H
H
Cl
H3C
NH2
H
O
17
HCOOH, THF
 
 To a solution of 22.0 mg of S6 (0.050 mmol) in 0.2 mL of THF was added 0.8 mL of formic acid. The 
resulting solution was stirred 6 h at room temperature, after which time the solvent was removed under reduced 
pressure. The residue was purified by silica gel chromatography (gradient elution, 10→50% EtOAc/Hexanes) to 
give 13.5 mg (79% yield) of 17 as a colorless oil. FTIR (NaCl/thin film): 3418, 3347, 2956, 2922, 2872, 2248, 
1686, 1681, 1612, 1494, 1450, 1377, 1261, 1000, 925, 911,751, 728 cm-1; 1H NMR (500 MHz, CDCl3) δ 7.96 
(s, 1H), 7.06 (t, J = 7.5 Hz, 1H), 6.98 (d, J = 7.5 Hz, 1H), 6.72 (t, J = 7.5 Hz, 1H) 6.67 (d, J = 7.5 Hz, 1H), 6.09 
(brs, 1H), 6.02 (dd, J = 17.5, 11.0 Hz, 1H), 5.44 (d, J = 11.0 Hz, 1H), 5.24 (d, J = 17.5 Hz, 1H), 4.77 (d, J = 
10.5 Hz, 1H), 4.04 (dd, J = 12.5, 4.0 Hz, 1H), 3.92 (brs, 2H), 2.44 (dd, J = 11.0, 7.0 Hz, 1H), 2.21 (ddd, J = 
CH3
CH3
N
H
H
Cl
H3C
NHBoc
H
O
H
H
H
H
11
13
15
19
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12.5, 7.0, 4.0 Hz, 1H), 2.08 (ddd, J = 12.5, 12.5, 12.5 Hz, 1H), 1.27 (s, 6H), 1.25 (s, 3H); 13C NMR (126 MHz, 
CDCl3) δ 161.3, 143.2, 139.1, 134.4, 128.8, 128.3, 120.7, 119.7, 118.3, 115.5, 66.5, 53.4, 49.8, 49.0, 47.3, 33.7, 
26.6, 21.7, 21.6; LRMS (ES+) calc’d for C20H26ClN2O [M+H]+ 345.17, found 345.25. 
Preparation of (±)-welwitindolinone A isonitrile (1). 
CH3
CH3
N
H
H
Cl
H3C
NH2
H
O
17
CH3
CH3
CN
H
N
H
O
Cl
H3C
1
1. COCl2, Et3N
2. LHMDS, -
78°C
 
 A solution of 17 (3.0 mg, 0.0087 mmol) dissolved in 0.3 mL CH2Cl2 under N2 was cooled to 0 °C and 
Et3N (8 µL, 0.052 mmol) was added followed by COCl2 (20% solution in toluene, 23.0 µL, 0.044 mmol). The 
reaction was warmed to room temperature, concentrated under reduced pressure, then diluted with dry Et2O. 
The triethylamine salts were removed by filtration under nitrogen, rinsed several times with dry Et2O (20 mL 
total), and the filtrate was concentrated under reduced pressure. The residue was azeotroped with benzene (2 x 1 
mL) and dried in vacuo for 3 h.  Meanwhile, a separate flame dried flask was charged with 90.0 mg of solid 
LHMDS in a glovebox.  The flask was capped with a septum, removed from the glovebox, and 0.50 mL of dry 
THF was added under N2 to give a 1.08 M solution. The crude isocyanate was dissolved in dry THF while 
under N2, cooled to -78 °C and LHMDS (44.0 µL, 0.044 mmol) was added. After 15 min, the reaction was 
quenched with water and diluted with EtOAc. The aqueous layer was partitioned several times with EtOAc (30 
mL), and the combined EtOAc extracts were dried over MgSO4. Filtration was followed by removal of the 
solvent under reduced pressure, and the crude residue was purified by silica gel chromatography (gradient 
elution, 0→20% Et2O/benzene) to give 1.4 mg (47% yield) of 1 as a yellow oil. FTIR (NaCl/thin film): 3269, 
2959, 2925, 2854, 2106, 1708, 1621, 1469, 1369, 1326, 1262, 1207, 115, 755, 746, 711 cm-1; 1H NMR (500 
MHz, CD2Cl2) δ 7.39 (brs, 1H), 7.29 (dt, J = 7.5, 1.0 Hz, 1H), 7.23 (d, J = 7.5 Hz, 1H), 7.06 (dt, J = 7.5, 0.5 Hz, 
1H), 6.91 (d, J = 8.0 Hz, 1H), 5.94 (dd, J = 17.5, 10.5 Hz, 1H), 5.46 (d, J = 10.5 Hz, 1H), 5.31 (d, J = 16.5 Hz, 
1H), 4.03 (dd, J = 12.5, 3.0, 1H), 3.59 (dd, J = 10.5, 6.5 Hz, 1H), 2.03 (ddd, J = 12.0, 6.5, 3.0 Hz, 1H), 1.92 
(ddd, J = 12.5, 12.5, 10.5 Hz, 1H); 13C NMR (126 MHz, CD2Cl2) δ 175.9, 167.9, 141.9, 138.33, 138.28, 129.7, 
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127.6, 123.3, 122.1, 118.3, 110.4, 65.5, 64.5, 48.3, 47.9, 47.4, 29.3, 23.7, 21.63, 21.57 (missing two carbons, 
C11 and C10); HRMS (ES+) calc’d for C21H22ClN2O [M+H]+ 353.1421, found 353.1405; m/z 
353.1405/355.1387, 3:1 [M + H]+, 317.1649 [M–Cl]+. 
CH3
CH3
CN
H
N
H
O
Cl
H3C
welwitindolinone A 
isonitrile 1  
 
Reported Observed 
  
7.62, 7.50, brs, 1H (N-H) 7.39, brs, 1H (N-H) 
7.29, td, 7.7/1.2, 1H 7.29, dt, 7.5/1.0, 1H 
7.24, ddd, 7.7/1.2/0.6, 1H 7.23, d, 7.5, 1H 
7.06, td, 7.7/1.2, 1H 7.06, dt, 7.5/0.5, 1H 
6.92, ddd, 7.7/1.2/0.6, 1H 6.91, d, 8.0, 1H 
5.99, dd, 17.3/10.8, 1H 5.94, dd, 17.5/10.5, 1H* 
5.46, dt, 10.8/0.5, 1H 5.46, d, 10.5, 1H 
5.32, dd, 17.3/0.5, 1H 5.31, d, 17.5, 1H 
4.04, dd, 12.5/3.2, 1H 4.03, dd, 12.5/3.0, 1H 
3.60, dd, 10.6/7.0, 1H 3.59, dd, 10.5/6.5, 1H 
2.03, ddd, 12.5/7.0/3.2, 1H 2.03, ddd, 12.0/6.5/3.0, 1H 
1.92, td, 12.5/10.6, 1H 1.92, ddd, 12.5/12.5/10.5, 1H 
1.43, s, 3H 1.43, s, 3H 
1.26, s, 3H 1.26, s, 3H 
1.19, s, 3H 1.19, s, 3H 
 
*Baran and Richter report a similar value (5.95 ppm) for synthetic 1. 1 
 
                                                
1 Baran, P.S.; Richter, J.M. J. Am. Chem. Soc., 2005, ASAP. 
